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Abstract 
Indian government implemented 24x7 water supply projects in few selected cities. These projects were implemented either under 
Public Private Partnership (PPP) or direct funding by government. However, many projects witnessed failure during later stage of 
project life cycle.  The paper aimed to carry out performance evaluation of implementation of continuous water supply projects 
against the various risks. The case study research methodology was adopted for the study. Initially, various risks in water supply 
projects were identified through literature review. Two polar cases were selected for the study, one was implemented under Public 
Private Partnership (PPP) and other was implemented under direct funding from government budget. The cross case analysis of 
both cases against the identified risks is presented in the paper. The project under PPP mode could not perform well against risks 
like consumer risk, revenue risk, financial risk and socio political risk. The result showed that both the projects could not achieve 
the desired success as planned initially still it can be concluded that continuous water supply projects under government funding 
performed better. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of WMCAUS 2016. 
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1. Introduction 
Generally, a water utility adopts intermittent supply due to a variety of constraints like water availability, ¿nancial 
resources, managerial capacity, or all three. Intermittent water supply has an adverse effect on the hydraulics of the 
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water supply system that deteriorates the network and increases the cost. Intermittent water supply is reported to have 
the higher concentration of indicator bacteria due to less free chlorine content than the standard requirement. These 
issues can be suitably addressed by using 24x7 or continuous water supply system [4]. The government of India has 
initiated in this regard by adopting few cities to convert from intermittent to a continuous water supply. These 
continuous water supply projects were implemented either under Public Private Partnership (PPP) or direct funding 
by the government. However, many projects witnessed failure during the later stage of project life cycle. There are 
difficulties in shifting from intermittent water supply to continuous water supply because of design risks [8]; project 
implementation risk [6]; operational risk (Asian Development Bank, 2009); social risk (Asian Development Bank, 
2009); business risk [9]; political risk [2] affects the continuous water supply projects. Therefore, there is a need to 
study the performance of continuous water supply projects against the various risks involved. This will help to identify 
the major risks which are hampering the performance in India and risk mitigation strategies can be designed in 
upcoming projects. Thus, the objective of the paper is to carry out performance evaluation of the implementation of 
continuous water supply projects against the various risks.  
2. Research methodology 
The study adopted case study research methodology. The main reason for adopting case study research approach 
as study aimed to carry out performance evaluation of the implementation of continuous water supply projects against 
the various risks in real life context. A case study is one of the empirical approaches commonly used in the 
investigation and gaining insights of the real world phenomenon (Yin, 2003). Prior going to primary data collection 
to the field, secondary data was collected through literature review. A literature review of journal papers was carried 
out to identify the various risks in continuous water supply projects. These risks are represented in Table 1. These 
identified risks provided the framework for data collection. It has facilitated in directing the research focus towards 
whom and what will or will not be studied and guided the line of enquiry of the case study. Newspaper clippings and 
other articles appearing in the mass media were also collected to know the reactions of the society about the projects. 
This also helped to triangulation with primary data collection.  
Table 1. Risks in water supply projects and source of literature. 
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Completion      ¥    
Technology    ¥  ¥ ¥   
Operating ¥  ¥ ¥ ¥ ¥  ¥  
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For primary data collection, two polar cases were selected. Case A is a metropolitan city having population 2.6 
million in which a continuous water supply project executed under public-private partnership with 30% equity 
contribution and 70% contribution from various government agencies. Case B is small city having population 0.6 
million in which a continuous water supply project executed through funding from various government agencies. Thus, 
selected two polar cases helps to build a theory of success and failure. Similarly, cross-case analysis helps to generalize 
the results [10]. The main source of primary data collection from cases was experts' interviews. The expert interviews 
were conducted as per the designed line of inquiry. However, all the interviews were open-ended and interviewees 
provided additional information which they felt necessary to discuss. Three experts from each case thus total six 
expert's interviews were conducted. All the experts were working on the project since inception. The data collected 
from primary and secondary sources was first placed in word tables and analysed by the technique of pattern matching 
and explanation building as suggested by [10].       
3. Case study results and discussion 
The risks identified through literature review are further classified into project risks, business and economic risks 
and socio- political risks. These risks are discussed here.  
3.1. Project risks 
The availability of resources to complete the project within time is essential factor. In continuous water supply 
project, the availability of raw water as per demand is important criteria and both the projects i.e. case A and case B 
were affected by this risk. In case A Municipality was responsible for making available raw water up to the treatment 
plant. But the augmentation project of raw water source got delayed due to which continuous water supply project 
delayed by three years. Similarly, in case B also, augmentation of raw source had not been sanctioned by state 
government. This develops shortage of water during summer season and the project turned from continuous to 
intermittent water supply during each summer.  
In case A, operator company was responsible for accurate design and use of quality material for the project. But, it 
was found initially, the replaced pipes had been leaking due to excess pressure and the taps fitted for slum connections 
were of poor quality and keep leaking. This had increased the wastage in manifold.  This had increased the billing 
amount of consumer subsequently, lead to dissatisfaction. Though later on operator rectified the design defect but this 
has developed negative attitude in the minds of consumer. This attitude still exists in the minds of common people in 
the city that consumer has to pay more for continuous water supply project. Contrarily, in case B, the state government 
organisation which is having 60 years of experience in water supply, carried out the entire design in house. The hands-
on training program was arranged for the employees for handling design and construction difficulties for this project. 
The in-house design not only proved cost effective but also, construction posed very low risk in this project. 
In both cases, for construction of water treatment plant and in operation of distribution system latest technology 
was adopted. During lying of pipe also, trenchless technology was adopted to maximum extent. Due to this distribution, 
work was completed very fast in targeted zones. However, in many zones, these works are incomplete till date due to 
shortage of fund. The agencies are trying to cover the remaining zones from the surplus of revenue generation. But, 
pace is slow which posed the completion risks to both the projects.   
3.2. Business and economic risks 
Revenue generation is major risk in water supply project both in intermittent and continuous water supply project. 
Particularly, in India offering water to thirsty person is sacrosanct. Therefore, for many years, water supply from 
municipality was either free of cost or at minimal cost. In case B, service quality is very good and people are willingly 
paying the charges, still revenue generation is less. There are two reasons for this. First, the entire city is not converted 
to continuous water supply. Due to less coverage, the revenue generation is less. Second, as per the agreement 
municipality is responsible for paying charges for unmetered water supply in slum areas and these revenue costing 
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millions of rupees are pending to municipality. Because of this, state agency has focused expanding distribution on 
such zones where slum population is less.  
In case A, though non-revenue water has decreased from 50% to 32%, still it has less revenue generation due to 
less coverage area in city. Moreover, due to poor quality of metering and billing system, there is unrest in people 
against the operator. People are not paying willingly. Due to this, there is a strong political pressure on municipality 
administration for not allowing the operator to increase tariff.      
 Both cases influenced by the financial risks. In case A, due to delay project cost is increased to 150% than initial 
estimated cost. As per the agreement, the government is to provide 70% of the project cost and not the inflated cost. 
The extra inflated cost is to bear by Municipality and operator. The operator has not deposited his equity component 
fully and trying to meet the expenses through revenue generation only. Municipality is also not contributing fund to 
the full extent as per agreement. In case B, contribution from government of India was utilised fully, while contribution 
from state government and municipality are pending. Thus, the progress of work to convert all zones of cities in 
continuous water supply is going slowly due to shortage of funds. 
 The only satisfactory thing is that both the cases have not been affected by tax risk and currency risk. During the 
inception of the projects, no major changes in taxation policy took placed. Whatever, small changes occurred that got 
absorbed due to provisions in contract clauses. There is no currency risk in case B, as all the parties involved is Indian. 
In case A, one multinational company was involved, however, to avoid the currency risk, multinational company asked 
to form Operator Company as per Indian Company Act. This has avoided the paying to Operator Company in foreign 
currency.         
3.3. Socio-political risks 
In case A, during initial phase of work in selected zones, the performance of operator was not satisfactory and faced 
many public agitations. At the same time operator took long time to provide connections even though distribution 
network was ready. This spread doubt among people regarding the completion of project.  This pushes ruling party in 
municipality on back foot while facing the pressure from opposition parties. Now, municipality is not allowing the 
operator for revising the tariff. This has affected the revenue generation badly. Moreover, political leaders and 
consumers are raising doubt about the capacity of operator in on-going expansion work. As tariff had not been raised 
for about nine years, people are unwilling to accept the increase in water tariff. And with elections around the corner 
in 2017, the politicians are pressurized to keep the tariff low. In case B, state agency is providing quality services since 
initial phase and established full-fledged offices in each zone to handle public complaints. This received tremendous 
support from political leaders and public in favour of project.  
 Both the cases did not face demand risk till date. The demand is smooth as per earlier estimate. As the water is not 
supplied to industrial areas, there is less chance of increase in demand drastically. Due to privatisation of operations, 
the corruptions at low level have reduced drastically in case A. In case B, top management adopted a policy to enhance 
the awareness of the public about the project. They conducted rallies, drawing competitions for school children and 
community program for awareness. The more involvement of stakeholder resulted in non-report of corruption single 
corruption case. In both the cases, environmental regulations were followed properly since inceptions thus protected 
against the environmental risk. In case A, the project had been mainly delayed because of delay in acquiring approvals 
from various government departments. This has led to high regulation and legal risk as the responsibility of taking 
approvals was with operator. While in case B, most of the approvals sought through central office of the state agencies 
located at capital.  
4. Conclusions  
The study was set out to evaluate the performance of two projects of continuous water supply against the various 
risks. The project which had been executed under PPP mode i.e. case A is under performing because of   higher 
consumer risk as the people are dissatisfied with the services provided private operator. The consumer risk developed 
cascading effect and project is facing financial risks and socio-political risks. The project executed directly from 
government funding i.e. case B achieved lower cost per connection because of the in-house design, construction and 
operation which resulted in higher cost savings. The consumer and political leaders are in favour project as better 
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quality of services provided by state agency. The project seems to have higher control over the risks occurring in the 
project except financial risk due non-budgetary allocation from government. Thus, result showed that both the projects 
could not achieve the desired success as planned initially, still it can be concluded that continuous water supply projects 
under government funding performed better.     
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